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the auger from boring into the ground, and also sup lort- 

withdrawn. The auger may be macle by attaching ti cir- 
cular piece of 16-gauge irou to a wood handle with corner 
braces, then cutting on the diam r from opposite sides 
to the handle, tind h i d y  bending the edges of tlie cut to  
the desired shape. The snow sample may then be 
emptied into a light-weight receptacle-a 5-gallon oil can 
serves well-and weighed. Spring balnnces sold under 
the trade name “Dairy Scales,” which are graduated in 
pounds md tenths on a ctial, antl have a capacity of 23 
pounds, are suitable for tlus purpose and may be pur- 
chased almost anywhere. When the matted upper layer 
of snow is of consiclerable depth, as occurs under the 
bright sunshine of March and April, it is necessary to 
take out a few inches at a time, and reinsert the tube in 
the same hole until the granular layer is reached. The 
tough upper-layer snow will stick in the tube so tlint it 
may be removed without tlie su ,port of the auqer. If not 

The observer will learn by prttctice how best to meet this 
condition, although to pass froni the tough upper layer 
to the dry granular snow remains the weak point in the 
problem of bounding a section of the snow layer. 

The net weight of the saiiiple in pounds gives the water 
equivalent in inches, but since (lensity measurements must 
be made at  right angles to the ground to prevent the 
escape of snow through the lower end of tlie tube 
when the auger is screwed down, it is best to compute 
the density from the weight and depth, and apply tlie 
factor thus determined to the vertical scale readings. 
Since the measurements used in surveys are liorisontd, 
it, is best to use the vertical values. For example, if the 
depth at right angles to tlie grountl is 3 inches, and the 
weight of the sample in the 5.9-&inch tut)e is 5.2  pouncls, 
then the density is 5.3+26=30 per cent; mil  if the T-erti- 
cal depth as read froni the snow scale is 30 inches, then 
tlie water ec~uivalerit of the snow layer is 20 per cent of 
30 inches, or 6 inches. This value, multi lied by the twett 
of the slope as scaled froni a map, wi 8 give the cuhic 
water content of the slope. 

The density nieasurements should be made a t  some 
distance froni the scale so that conditiolis at  that point 
may not be disturbetl. It is well to select the place for 
the density measurements before the first snow, clear the 

A rag f astened to the wire with a clothes in serves to mark the 
place a t  which the snow has been &sturbed. so that sub- 
sequent measurements may be made at a different place 
even though a new snow may have fallen. 

The methods and apparatus here described are the 
result of actual experience with snow up to 5 feet depth. 
The a pliances can be readily secured almost an where, 

fined, yet in the region where they hare been used they 
furnish a reliahle working basis for both coni mr:i tive 

tube unfortunately renders it difficult to carry about, but 
the cost is small enough to perinit nn  equipment a t  ench 
measuring station. In the liands of expert toolmttkrrs, 
the appliances could no doubt be greatly refined. 

ing the weight of the contained snow when the t u  il e is 

taken out a little at a time i t  wi h clog even the large tube. 

round, and stretch a wire across for a marker. 

and w R de the values found by their use itre far ? roni re- 

and quantitative Iiieasurenieiits. The weight of t I ie large 

INTERESTING SOLAR HALO. 
By FREDERICK SLOCUM, Assietant at the Yerkes Observatory, Williams 

Bay, M’is. 

Between noon and 1 p. m. (central standard time) May 
19, 1910, solar halos were observed and also streaks and 
patches of brilliant colors, some resembling fragments of 
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a rainbow and others isolatecl patc.heq of wpprosiniately 
monochromatic colors, rose, pink, green, blue, ebc., while 
some showed iridescent or iris efkcts. These appeared 
in the south a t  an alt,itude of 15O to SOo. 

At  the time, great masses of cumulus clouds were 
slowly drifting from the west. Back of the cuiiiulus were 
brush-like formations of cirrus. The colors were some- 
times projected 011 the cirrus, and sometimes on what 
was apparently clew sky. A photo raph taken a t  12 

directly sout8h from the roof of the observator with a 

plate, shows the cloud formation, also a horizontal streak 
where a strip of rainbow colors occurred, arid also a bril- 
liant patch of iridescent or iris cloud. The above phe- 
nomenon was observed by eight others of the observa- 
tory staff and the writer (i. e., Messrs. Frost,, Burnham, 
Barnard, Parkhurst, Barret)t, Lee, Mitchell, and Slocum), 
no one of whom had before seen similar effec-ts. 

Nom-Those were the days when Halley’s comet was 
being anxiously espected to pass near the earth, and the 
sky was being carefully scrutinized owing to the possi- 
bility that, sonic unusual terrestrial phenomenon nii ht 

believed that nothing unusual occurred in the atmos- 
phere of tlie e:wt,li, and wv must therefore (-(inqider the 
mtches and streaks of brilliant colors seen at Williams 

$By t80 be fragments of cmlinary solar halos due to the 
irhsence of ice crvstals or snow in the cirrus fc rniations 
t ack  of and hi, d i e r  thnn the cumulus clouds. A com- 

lete description of :ill forms of 1i:tlos is given in the 
Reteorologische Optike of Prriiter and Exncr, published 
at Vienna during the years 1905-1910, in nieniory of the 
first 50 years of actiritp of the I<. K. Central Institute for 
Meteorology antl Terrest,rinl Magnetism. The colored 
patches obserrecl by Rlr. Slocum seem to correspond 
closely with the location of the circular halo of about 22’ 
radius that  surrounds the sun, itnd is clue to the presence 
of sniall prismatic cryshls of ice. On page 312, Pernter 
says the parhelion of 22’ distance from the sun is ex- 
plained by the direct passage of solar rttys t hough  ver- 
tical ice prisms whose refracting angle is 60°, and whose 
refracting edges are perpendicular to the observer’s hori- 
zon as they float in the atmosphere. On page 320, 
Pernter says the parhelion, therefore, differs from the 
halo of 20° in the fact that  tlie latter being a closed ring 
around the sun is due to such prisms of ice as have every 
possible orientation . . . The measurements of the dis- 
tance of the ring from the sun confirnis this conclusion to 
tlie minutest details. 

hours pnd 10 minutes, centnil stanc 7 ard time, looking 

4” x 5” camera, a color filter and an isoc K roinatic 

occur. As n result of this careful scrutiny i t  is genera s ly 

METEOROLOGY IN THE FAR EAST. 

(Extiact from the Scientific American of February 15, 1913.) 

At, tlir suggrst,ion of Prof. Nakaaiurit, in charge of the 
metrorological service of Japan, there will soon be held R 
niceting of the rlircc tors of nieteorolngic.:il observatories 
in the Fitr East, the first nssembly of its kind. Practical 
meteorology has initcle great. progress in that part of the 
world in recent %-ears. Notable steps have been tlie exten- 
sion of the P1iilipl)iIie Weather Bureau to  outlping islands 
favorably situated for keeping track nf tkyphoons; the 
organization of a complet,e meteorological service in Indo- 
China: tlic establishment of a telegraphic weat8her service 
along the whole China coast, and to a rapidly growing 
extent,, in t8he interior of China, under the Zikawel Obser- 
vatory, a t  Shanghai: the creation by the Germans of a 
1oc:tl service for Kiao-chau, with headquartqrs a t  Tsing- 
tao; and the organization of an excellent service in Korea, 


